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ABSTRACT-: 



PROBLEM TO BE SOLVED: To detect a substrate, e.g. a 
wafer, surely with no 

limit on the mode of a cassette containing the substrate by 
employing a 

proximity sensor which can defect a substrate in a 
containing section upon 
approaching the substrate. 

SOLUTION: A holding shelf 45 defines a section (slot) 46 
for containing a 

wafer 22 when the circumferential fringe part thereof is 
held from blow. A 

substrate detector (wafer detector) 49 is disposed closely 
to a wafer cassette 

43. A wafer detector 4 9 detects a wafer 22 contained in a 
slot 46 of the wafer 

cassette 43 and comprises a sensor 50 and a moving part 51. 



A capacitive 

proximity sensor 50 is employed in order to detect the 
wafer 22 in the slot 46 

upon approaching the wafer 22. The sensor 50 is moved 
between a position where 

the wafer can be detected and a retracting position at the 
time of loading the 
wafer by a robot hand 33. 
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4 7«. ^PS4 8SritttHH-rStOT*S. 
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[0044] £8SM*5 3fc{;L 8 
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fflttTKll. •>xv\2 2^-^WtCJiat&^«7HSa# 
£64, 6 5rt*SB$*l.TV>&. .I*l£><Ka£G6 4, 
6 5±fc»i. ^x^ftBJBOty#1*&fflffif£$iva> 
5. l&a&40, 4 1*5 < }:tf{&S#66 4, 65 

7. 6 8#SttS>#VO>3>. 

[0046] «X?4**ft3 2fcL m.+*> 

yj<8 A<7Mmcomn i o ^WLxmm-^ v*i nuz 

mtHLX^h. KX5^^*f*:3 2<0fflJffifc:(± v *^ 
itOfcSISe^cTB^n^R^^-Y r 7 1 , 7 2 

[ 0 0 4 7 ] ^7 1 , 7 2«. -eft-fitX^®* 
fcJ;0'>x/N2 2Srfi^nrigt$tt*f:«fc. 

wc7 t t&+* a rt t omm. lx&®*j 

1®X ?4 3 1 (nmizte. ±.TWFif&ts:? -y 

[0048] — i\ y^8<r>±M^ B 
is?? )i>v-y%7 4m&ztix^&. ui- 
?tun-ym74n^ mxyjyxm 7£* oxi v 
m/mtsstLx^t. Z(mx?4y*m7i*. m. 

1-*V*7<rMU7 5t5i.V±M1-v>rt8B<mU7 
6 SrfflLTtti^ Jr yA7rtt^a5LTV^. 
[004 9] ttz. mXyMr*&7 71,Z\±. W&X? 
4y*#7 7iZ®iXfm>&1t&Xy4y7 8, 7 9# 

«fctt. n^.yhMyh*80*^S$^TV^. 
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[0051] mm£®8 3tt, Z»^iH$8 2<0«f"fc 
*mblXimt&i>e)X't>&. RttH£tt84tiu e 
to®&&83<?>ftmz®m8lE£.m?t>tiX^&. >\y 
Rttig^84«>^eHea&fc»ft6 

f-?*HHrt&ttN86««rcti-o*. 
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^a^4 0±(C©a^^'7Xy\^-fe./h4 3*» 
&nsK?hs\>'K33MH^9XA2 2frttltt-*B 
fctt. *?WNfca^4 9jW»LT*x/\2 2* 

tfcai-rs. 

[0 0 5 3] BP*>, ft. 02fc*-f^&54#«7X 
^-b 7 h4 3fc«LTSI^-SJ-|fi)t3#irrS. Ztl 
Cff-Jt. (H5Ett5 2i3i^5»gm5 3#, HnE«b5 

2<D$m\3iwz®mt&. ztitzi*). 3mm5 3iz 
io h4 6iz®&it:'7*'^ii&iim&mtz3mth. 

[0 0 54] Z?>bZ. MWP4 7li. ntf-yWvxF 
3 3(7>milUmizffitX?#>m^X^Z>cr)X. ±yV5 
Oii. #*>yh#tt4 4»g8Pg&4 8j!)>£>$gH£B4 2 

wxD>y h4 6>em;iK^<pjatsit*fc#i). 

•eLT. S»O-by^5 0(0rt. 18tB-M. , >xyN2 2iO 
XO ^4 6t*tJ&t6-fc>'-9-5 0#. ^<7)»7X'N2 2 

[0055] BU^. -fey*5 0»±, >fi«-fey^<OT0f 
J&9XP >y b 4 6 fc *x/\ 2 2 ftSftftU4 5 
20 *ut^-CfS#lSnTV^f^<0'7xyN2 2?:«jaj-r 
Z>ZbtfT$&. tit. Z\C0XO yh4 6^HZ^XJ\2 

2 tftmziix v varwur. -fe 5 0 unimi^tt 

[0056] -J-LT. 0f®lOxa»/h4 6rtfc'7xyN 
2 2&tmZtlX^&Zb£*:yy-5 0WmiJ&-r&b. 

m&U54tf*7^\*±v V4 3<,znLxmm-&iifa 
izftrntt. ziuzft^x. ®&m5 2&*v : 3mffii 
53^. @ tew 5 2 <?><m® o izmmti, . 

30 [0 057] ZtiizX*). 3a«»f5 3(5*»S*Ufe-fe 

SLT«7xy\n-H^f<7)iijeaa(cii£afS. 
P/-K-y W\yH3 3^, Xo>y h4 6rtC*&tt$it3t'7 
x;\ 2 2 Sr^Pg|54 8*^18^1) . 
[0058]— ^X/N2 2&«7X»^-b y b4 3<T> 
xo y b 4 6 rtfclftA-n»lgfctt. -hlfiJSJiiOlSli i^a 

\,z. t?'7xj^iiii$iS.49ti<ft®Lxmxi-'^m%. 

ff)Xu v Y 4 6 Mz*rxJ\WffltiZtlX^^Z b Sr«l 
£frf6. 1^X07 H4 6rtt»iI<7)'7X'N*i*g#|$aT 

40 v^c^fcii, -ty-9-5o»i. ±Eti^atc^s-ii-r 

S tSfco^ y h^y H 3 3fcJ: 4«AmBS-(?±$* 

[0 059] B)f®iOXD-/^4 6rtt^^X'^ 

2 2 *»'lg#!3aT»-^^C i: Sr-b >~t5 O^US Lfc^ 
•&tc«. -b >if 5 0 *i-7X/\o- M&ttmQ.mz&® 
UcStC. >>X'N2 2*«Xa-yh4 6rtN8tt$^&. 

[oo6o] ^v^t. mmmiomiz^xwtwt 

D*yhAyK3 3^ ^B^4 0tCfia^S*t 
fc«7X/\*-fe y h 4 3 frh*7XJ\ 2 2 £12 0 * tJtft. 
50 {4aQ^»LT^-yx-7 r ;P7 3^LTX7^y 
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7 1 $ tdi.7 2 \,z*?xj\2 2£art. 
[0061] ^7-fr71. 7214. «7X/\22£^£ 
ifi*t«J:'3ffi^Ufc*t®T , >x/N^T-^2 I^x^n 
^^2 9^^fi[atC^S<tdto-K-rs„ »>x;>> 
*/l^2 9cOg£©5ir£#£itf:^XA2 2l4. !PJ1 

2 5«0A^-y^Sr^xy\2 2fcS3£t£. 
[00 6 2]g#3*tf:'}x;\22l4. Rg, 
7l4fcli72fcJ:0n-H8*i. 

T\ otf«y h»\yK3 3tt, ^tO»>xy\2 2SrWi.lf, 
>>XA#-fe>yh4 3fc^\ 
[0063] — tf. 1^*2 5£-fe>y h-$-|>|gt£li, 
8mffl86frt>n#y hAj/H80OAy KSB8 5#K 
£®»fc<k9^?^2 5SrJR9ai^fc*fc, £<OJR9 

J4. Vf-^^2 5S:S^©*-C«^Lfc«ffit\ fgX5 
>f^**7 7fcJQ-5T805[^-vyA7rt^i!)L. 0^ 
L&^^»^TOL¥K£:frl.Tgft§6S*ttl 7 
C035A2 3±OP^;^;^±C-e«0W^^^2 5 

[0 0 64] ifcfc. P^;P2 5^3^-rs|gWi. 1/ 
^i?^*^r*^SZ0aj$itJt^^;P2 5*^ 
^78^fe<±79. fcit/D-if y W\yK8 0iH)-L-C 
«fII8 6AjiSftS,. -f-LT. fffcarl^/kfcJblE 
t PfflSoSrftHcJ: 0 . W )VitovnzWm$h Zbiz 

[0065] ^li6^ffic0S«[«ltBIIB-CJi. ^xa 
eiajfflO-fey^SOtLT. ?x;\2 2fcg8SU;i:£ 

*l-SLOi*#£§ft S i b £ < HHOX7 \ 2 2 £t*ai-f 
&.ri:#-e£&. Zco^xj\2 2ff)mtiHi.. 
•y h*^4 4^PS54 8*>^>-fey^5 0SrXD«y b4 
6£mm-&ZkizX*)1tTbtl&<r)-C\ ISPg?48^ 
|6]ffi^PLTV^v^xy\^-fe.y McfcwctitJST 

[00 6 6] *LT. -fey-9-5 0*>\ ^S6gB5 1 fcr J: «5 
>>xy\&ajTir!gfiSt »7X/\u- KBfcOiiaffiSfc <7)S 
£#im&?>T\ o#"yK/\VK3 3fcJ:4'>XA2 
2<7>t»m{ci>SK^*-rcfc^v>. 2*:. -by^5 0 
«SW>fift$ffl§4 5fc^$^^x^2 2fc*tJSL 

trh-mi-o**^ ®im5 2<7>mm®<oiz®m- 

h b H 3 fSJji&i&fFe&Xn >y h 4 6 rt 0>>xv\ 2 2 £ 
[0067] $^>(C. 5 0#>\ *D-y)>46fct& 
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1 0 

Tfe. — «<?)-b>^-5 0<0i:*^ic>*>-^*^x»\2 2<0 

[ 0 0 6 8 ] * LT, ±f2?XAfcii}§£g4 9 £<S§;iS 
WBSHTtt. «7xy\^-fe«y H4 3(cJfLT, JUSfc 
n^C y W\yF3 3fcJ: 9*xy\2 2**A • ffi^ff 
i.6<?)T. ^xy\^-b y h4 3fcJ:tfo,1f>y 

io [ o o 6 9 ] a 5 imtams<om 2 con 

04 iz^-tm 1 <onss<o^ffik7)i8js^^t ®-mmiz 
mfccommtmcnm 1 mifc<r)Bmbtfm%&m. 

[007 0] fi|te. VXJ\8lliim&4 9(4. -feX?5 0 
tS16gS5 1i:Srfiltfe«JSt$nTV^. ^©S551 
14. Eett5 2k$}#a»t5 7fc«mia55 4kiBIM81g 

5 5 fc 

20 [007 1]3d$&tt5 7£»4. -feV-9-5 0#-o38 
SflTH*. Wi8t55J4. -fey+>-5 0#Xn.y h4 
6fcig£Lfcfc®T'ftfcffl4 5ic{R#$ft*:}gSW)?x 

T-fe>^5 0£^xy\^ y b4 StZ»LX±Tt\MZ 

[0072] JJfi^li^^xyN^aiilgTli. 
«5 5<^»tJ:0. ^SW5 7^LT-fe>^5 0 
«o -y h 4 6 fc&iS Lfc«®T'fiH§il4 5 

30 tzmi<n^xj\2 2iznmhs.o<,z±i : -)imzm>L 

X. )«»:'>x/N2 2£«iai-t-5C:i:*5'C&S. 

[0073] *m^commcmmiiim.Tii. 11m 

mm%*y-*£&8(.&m-?&imtf&vDX', nxh£ 

Z%r&(0£?iZ. •by^5 0ScOt-yf-i:«^ai4 5S 
Wt«yf-tS-©««(Cfi[B^)-fS'i«*^^^«). 

[ 0 0 74 ] 06 *^^«^a}ga^® 3 con 
40 wmmk^ctmx'hh. ^comiz&^z. 0i^v^l 
04 izm-tm 1 mm<mim®fmmt m-vmrnt 
^xm-&ir*tti. zowmzm? h. m3co 
m&mmtisiviw, 1 commmt 

^xyv^tBSS4 9<om&Xhh. 
[0075] IP^. *7XJ^.}8m.4 914, -byiJ-5 0 
tms&5 1 fcKIWS«5 6 fc Zffiltcft&b ZtlX^ 
I. mMffi5 6ii, t/t5 0^O7 h46tc«i£ 
L^«ST'«ma84 5 fcfil^§fl^1ffla:iD'>X'N2 2-e 

50 5 o£ftLx±Tijtoizmm%m)is-£h ^<r>xh 



1 1 

[oo76] mm^^smta^mxa. mm 

L^«®T-^i!4 5£#&ZtiJzimcD*;xj\2 2iZ 
[0077] *HJS^®<7)»R«aigSTti. ±fES& 

i mmommb mm<rmktf%t>tih z t tzmtx » 

1 0 0 7 8 ] *f&^)£«|&ai3ia{i. _LfE?)5l 

( 1 ) m£±yvz%m®Mmx'ii%< , mms&'&t 

(2) W&T4A7^41izm^t>tlZJHy 

xmLztmt&ii-tv Hzmmttzh<?>. 

o) *-t y\>*mmm\; mm. 03+g§P6 8 

( 4 ) S3^is-ctt^< . *7xj\[z-7 * vvvx v zm 

st^BTss^ftf^x^sift-r 

JUL* to. 

(5) o^yh^Hfci^ffigiRMcofiSJS, -by-«W 

^T'^-b-yhrt^istta^TeiiBt-c. -eoftasi&i 

fc£-3vvCo#>y W\y F#fflg£18j*-rs «t d=5rfltfi£ 

( 6 ) ^20Hit<^ffitijV^, o#-y W\y KfcJ: 
S»«iK&B^ -by^<9^£|^o0iKiWKm 
<. &S$H8£ iS-b y-9-^±TH)-Cff o mmz Lt:t> 

( 7 ) ^XAtf-b >y hfc J:tf Hry^tffriT^fifcffl 

[0079] 

Siangan. ffls«iaiffl^-by^fc lx. jsttawco 
a«tssff Lfct #tcSfflg^jfj-rsjff«-b>-9-£ffl 

**vh<vmtzmt>ti&zt%<. mm. s-^ry 
[oo8o] mim2\izmwm\mmt. -by-w 
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1 2 

x\^h. ztuzx*). zwmmmmsxte. m&ii 
^Yt^fcLjjtvt&mz^. tyyimmmcoii 
mz%& z t m±xz & t v wkm^tih . 
[oo8i] m$m3 iz&z,mR®&mwii. -tyw 
m^iztm^tuz-^cnmnzntx. wslizzjh 
*mb^h-n<n*>vfrt>*j:z>mtfLttc~>x^h. ; 
inzx>o. zwmmiammxii. -&<nmumm 
iznLx^^^w&x-imzixx^hw&x'iz. z<r> 
10 m%wm:mtthzttfxzht\^miizm&m 

[0082] m$m4 tztezmmmmmit. *± y h 
tmn&zvattz*}* «y h*#t . z\<muuzm\& 

&b-t-&m#t£ffil&miRk%^X^&. ZiiizX 

x'h~>xi>mmmwzw&£Liztziz. mn®frt= 
±>vzim&ftmmiz&i8.Zitxmfc<7)miiiz?ji 
ztifixzh. tfz. w#zm»f>fzmttBiz-t&tJi 
-b >y tixmmtfm*.~?z z t m±x 

[0083] mm5 izmi>mmtnmm.i±. tr* <y h 

IZ. Sfi£M5!lWcftS-rSffi^*^{tA»a. -by 
WZcrtBrn ZtiJzmfclz WfSLfc^a^-b y^^^r 

&mb&n<r&x <offlS£-jgfct&ai-r s i t #-e 

[0084] MS<«6 fcSSfflR^aigaJi. it* y h 
•b-y h*fc«-by^O^<fct-*fc. -by-tfcflfcfr 

t^r^T^i.. ztuzx*), znmfflkamwx'te. ^ 
mt&ztttx-z&tmz. t>vzm.m-$-z%& 

Oldfc:. -by^<7)e y^i:ftj#airawe-y^i:£« 

it&zt wxz h t^omtv&tomm-tz t*<?>xb 
[0i] *m*r)t8 1 crm&vmmz^twx'b'y 

40 ^xy^-b yM^ttSJfiS^^^x/Nt^ 

Lizm&*y*rimn^ixx\^hmffl&x'bh. 

[02] ^f^^KOHSfico^ffi^^HTifc^ 
»>x/Njg^a5i£^t:-Jtco-byih!)^L-rs;a$ 

[03] *^<o^itonsg«ojg©£^-r0r*-5 
t> »>x/^aiga£ffiii.ss3^a^ffliBrffl0T* 

[04] 03tCfeJtSA-A««Brffi0-C*)S. 
[05] *?&BH<93S 2<rm&<r>Jm**fr 0T*-> 
50 T , i^-b y^S: ^X/\^-b y h K« LT±T*l6l(=ffl 
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me) *me>m3<7mmmmi:7Frm?b'> 

2 2 ^xv\(»K) 

4 3 ^xvs^-b y h (^-fe»y M 

44 ^7b** 



(8) 8gM*ll-2 

1 4 

4 5 «8II(«ftg|S) 
4 6 AViyh dSttSB) 
4 7 igfflP(^*) 

4 8 gang* 

49 WN&ajgg (»g&ajsss) 

5 0 

55. 56 
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[02] 
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45 



42 
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[03] 



[04] 
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[05] [06] 



